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Bacterial adhesion in the host-parasite relationship of urinary tract
infection. S. N. Abraham, S. H. Parry, and M. Suss,nan. 1)epau/,nen/
of Microbiology, The Medical School, The University, Newcastle-
upon-Tyne, England. Recent studies have suggested that adhesion of
Escherichia coli to the urinary tract rnucosa plays an important role in
the pathogenesis of urinary tract infection (UT!). Furthermore, it
appears that the interaction of adhesive strains with the uroepithelium is
mediated by pili with a specific affinity for membrane receptors. The
adhesive properties of E. coli from unselected cases of UTI in hospital
patients were examined in vitro with human uroepithelial cells and
erythrocytes from a variety of species. Their ability to adhere to
uroepithelial cells could be correlated with the presence of two types of
filamentous protein appendages, called fimbriae or pill, which are well
known to be bacterial attachment organdIes. One of these, type I,
produces a hemagglutination of guinea pig erythrocytes, which is
inhibited by mannose, whereas the other produces mannose-resistant
hemagglutination of human erythrocytes (MRI-IA-pili). Examination of
strains of E. coli isolated from patients with acute cystitis showed that
all isolates were adhesive and 97% possessed MRHA-pili. In contrast.
none of the E. coli isolated from the urethral flora of healthy females
had MRHA-pili. Microscopic examination of uroepithelial cells collect-
ed from the urine of patients with UTI confirmed the presence of
adhering organisms, and immunofluorescence with pilus-specific anti-
sera demonstrated that attached bacteria were expressing MRHA-pili.
Characterization of the properties of MRHA-pili has shown that unlike
type I pili they are antigenically heterogeneous and are encoded by
plasmid DNA. In addition, organisms having MRHA-pili are poorly
phagocytosed and do not attach to urinary mucin. The significance of
these properties in relation to the potential importance of MRHA-pili in
the pathogenesis of UT! will be discussed.
Phosphorus nuclear magnetic resonance of isolated human kidney. P.
Bore, L. Chan, M. French, D. Gadian, G. Radda, B. J. Ross, and P.
Styles. Nuffield Departments of Surgery and Clinical Biochemistry,
Radcliffe Infirmary and John Radcliffe Hospital, and Department of
Biochemistry, University of Oxford, Oxford, England. Phosphorus
nuclear magnetic resonance (NMR) has been used to determine adenine
nucleotide content and intrarenal pH in kidneys from experimental
animals and has contributed to an understanding of the effects of
ischemia and preservation for transplantation. In particular, mainte-
nance of near-normal renal pH appears to he helpful in preserving renal
function on reimplantation of the kidney. Because the method is
entirely nondestructive and can be applied to an organ without prejudic-
ing its future use as a donor organ, it would be helpful to know the
response of the human kidney to ischemia. We report here results of an
examination by 31P-NMR of human kidneys obtained at nephrectomy.
Eleven human kidneys (removed for surgical reasons) were flushed
with hypertonic citrate, and stored immediately at 40 C in a bag of ice.
This is the standard procedure for kidneys intended for subsequent
transplantation. ATP, inorganic phosphate, and pH were determined by
transferring the whole kidney in its container into the magnet of an
NMR spectrometer (Oxford Instruments, TMR-32). ATP content was
significantly higher in all the human kidneys than it was in the kidneys
of rats prepared in the same way. Mean pH was 6.8, compared with pH
6.5 in rat kidneys flushed with the same citrate preserving solution.
Over the course of the following 24 hours, ATP content fell gradually;
only after 36 hours was no ATP detectable, a finding confirmed by
enzymatic assay on extracts of the same kidneys (ATP, 0.05 timoleslj
dry wt). In one kidney, significant differences in the 31P-NMR spectrun
of a hypernephroma were observed compared with the adjacent norma
kidney tissue. We conclude that 31P-NMR examination of human dono
kidneys is feasible, without prejudice to their survival. If the sam
conditions apply to human kidneys as to those of experimental animals
it is probable that citrate flushing exerts its preservative effect b
maintaining pH nearer to normal and conserving some renal ATP fo
many hours.
Circulating anti-GBM antibody and immune complexes in mercurh
chloride-induced nephritis in the Brown Norway rat. C. Bowman, C. M
Lockwood, N. Amos, and D. K. Peters. Department of Medicine,
Royal Postgraduate Medical School, Hain,nersmith Hospital, London
England. Mercuric chloride (HgCI2) is known to induce glomerulone.
phritis in rats in a strain-dependent, principally H,-related, manner.
Such nephritis is characterized initially by linear staining with antibody.
and later by granular deposition of antibody and complement in the
glomerular capillaries. We have sought to investigate the immunopa.
thology of this nephritis in more detail by searching for and characteriz-
ing circulating antibody to glomerular capillary wall using a radio-
immunoassay which detects antibody reacting specifically with rat
glomerular basement membrane (GBM); and by examining sera for Clq
binding and conglutinin binding (KgB) activity. Following thrice weekly
injections of HgCh (100 p.g/I00 g), 10 out of 10 Brown Norway (BN)
rats were shown to develop a circulating !gG antibody reacting with a
collagenase digest of GBM in the radioimmunoassay. Serial determina-
tions showed that antibody concentrations peaked at days 11 to 14, and
thereafter fell rapidly, becoming undetectable by days 24 to 36 despite
repeated injection of HgCI2. In separate experiments, antibody concen-
trations correlated with glomerular injury as measured by proteinuria.
Whereas the Clq binding assay was difficult to interpret because of high
values in normal animals, the KgB assay indicated that all animals
developed lgG-containing complexes at the same time or just after the
peak of anti-GBM antibody production. Sequential samples showed
progressive loss of the KgB-reactive complexes roughly in parallel with
the disappearance of anti-GUM antibody from the circulation. In pilot
experiments, rats that had recovered from HgCl,-induced nephritis with
the characteristic irnmunopathology described above did not develop
anti-GUM antibody when reinjected with HgCl 2 or 4 months later.
This model therefore provides an opportunity to study the immunopath-
ologic events surrounding the production and arrest of an autoimmune
nephritis.
Role of bacterial adherence in the pathogenesis of urinary tract
infection. M. J. Harber, S. Chick, R. McKenzie, and A. W. A,c.ccher.
Department of Renal Medicine, K.R.U.F. Institute, Royal Infirmary,
Cardiff, Wales. The attachment of bacteria to epithelial cells of the
urinary tract, mediated by fimbriae, is widely considered to be an
important virulence factor in the pathogenesis of urinary tract infection.
However, the evidence supporting this hypothesis is derived from
investigations in which uropathogens were subcultured in artificial
growth media, and yet it is well known ILat the degree and type of
bacterial fimbriation can change dramatically under different conditions
of culture. Furthermore, most methods that have been used to examine
bacterial adhesion to uroepithelial cells in vitro have been incapable of
distinguishing between attachment to urinary mucus and attachment to
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epithelial cells themselves. Using improved methodology we have
investigated the adherence characteristics of fresh urinary isolates
obtained from untreated patients with asymptomatic or symptomatic
bacteriuria. To date 16 Strains of E. co/i and 2 of Klebsiella spp have
been examined. All organisms were tested for hemagglutination reac-
tions and adherence to normal uroepithelial and buccal cells on the day
of isolation, and again after several daily subcultures in a variety of
nutrient media including urine, None of the organisms showed a
significant level of adherence when first isolated, nor did any aggluti-
nate either guinea-pig or human erythrocytes. whereas electron micros-
copy demonstrated that all but one of the strains were nonfimbriate. On
subsequent subculture, 4 organisms developed mannose-sensitive fim-
briae, 5 developed mannose-resistant fimbriae, 3 developed both, and 6
developed neither. Most strains became adherent to huccal and/or
uroepithelial cells after serial subculture in nutrient broth, whereas
growth in urine was invariably associated with a lower level of
adhesion. Our data suggest that fimbrial-mediated adherence may nol
be a virulence factor within the urinary tract.
Reversibility of secondary hyperparathyroidism in end-stage renal
failure. N. Muir/wad. S. Adami, G. R. I). Catto, R. M. Manning, N
Edward, andJ. L. H. O'Riordan. Depart menis ofMedicine, Unirersitv
ofAberdeen, Scot/and, and The Middlesex Hospital, London, England.
The response of the parathyroid glands to acute hypercalcemia induced
by infusion of calcium (4 mg/kg/hr) for 4 hr was measured in l
hemodialyzed patients who were not receiving vitamin D analogues.
Serum samples were assayed simultaneously by two recently developed
homologous assay systems; one was specific for the amino-terminal
region of parathyroid hormone (N-PTH), the other for the biologically
inactive carboxy-terminal region (C-PTH). Serum C-PTH was elevated
in all patients but was little affected by the calcium infusion and actually
rose during the first hour in 5 Out of 13. There was no correlation
between the change in serum C-PTH and the percent change in serum
calcium during the infusions. In contrast, serum N-PTH fell promptly in
all patients by 31 to 96% (94.8 17.6%) within IS to 75 mm. N-PTH
became undetectable inS out of 13. The degree of N-PTH suppressibil-
ity was inversely related to the initial serum calcium (r 0.88: P <
0.01). N-PTF{ suppression also correlated directly with the percent rise
in serum calcium during the infusion and inversely with the time
patients had received hemodialysis. Suppression of N-PTH began as
soon as serum calcium began to rise and before the patients became
hypercalcemic. At the end of the infusion, serum N-PTH rose quickly
to pre-infusion levels despite serum calcium remaining high. This
suggested that the rate and direction of change in serum calcium were
more important in the control of PTH secretion than were absolute
serum calcium concentrations. These results have demonstrated the
value of a PTH assay with amino-terminal specificity in assessing acute
parathyroid responsiveness in patients with end-stage renal failure,
infection and heterologous phase proteinuria in nephrotoxic nephritis.
A. J. Rees, N. Amos, and D. K. Pete,'s. Department of Medicine, Royal
Postgraduate Medical School, Hammers,nith Hospital, London, En-
gland. Acute infections are associated with exacerbations of various
types of glomerulonephritis, and we have previously reported them to
be the most frequent cause of relapse in patients being treated for
antibody-mediated Goodpasture's syndrome. We have therefore stud-
ied the effect of an acute phase/infective stimulus on heterologous phase
injury in experimental nephrotoxic nephritis. Various doses of 125I
labeled sheep anti-rabbit nephrotoxic globulin (NTG) were infused i.v.
with '311-labeled normal rabbit globulin into two groups of rabbits:
Group A (10 animals) had been injected s.c. 18 hours earlier with 5 x
108 Staph. aureus suspended in 4% croton oil, a procedure which does
not itselfcause proteinuria. Group B (13 animals) had no such pretreat-
ment. Proteinuria was measured continuously and used as an index of
injury. Serial blood samples were assayed for complement (C3), C-
reactive protein (CRP), and immune complexes (Clq binding assay).
The rabbits were killed 24 hours after being given NTG; one kidney was
taken for quantitation, by a double isotope technique, of the amount of
nephrotoxic antibody (NTAb) which had become fixed, the other for
immunofluorescence and light microscopy. Similar amounts of NTAb
were fixed in the two groups, but the pretreated rabbits had significantly
greater proteinuria (group A, 424 440 mg/24 hr (mean SD); group B,
92 132 mg/24 hr; P < 0.05). Thus, the dose-response curve for NTG
shifted to the left and this difference was significant (log proteinuria/.rg
NTAb fixed: group A = 0.0484 0.0146; group B = 0.0248 0.0C25; P
<0.01, Wilcoxon rank sum test). Clq binding material was not detected
before NTG in any rabbit but low litres were found in three animals (2
control, I pretreated) 24 hours after NTG. Eight rabbits (5 control, 3
pretreated) had trace amounts of rabbit IgG in granular distribution in
glomeruli when killed. The degree of enhancement of injury, assessed
by the ratio log proteinuria/rg NTAb fixed, was positively though
weakly correlated with the CRP concentration (N = 23, r = 0.582, t =
2.37, P < 0.05) and with the magnitude of fever. We have therefore
shown that an acute phase/infective stimulus may exacerbate allergic
glomerular injury by mechanisms independent of any effect of antibody
fixation or deposition of antigen/antibody complexes.
